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CnPABKA 



OeflepanbHbiM MHCTi/uyT npoMbnuneHHofi co6cTBeHHocTM (flanee - Mhcthtyt) HacroamwM 
yflocTOBep^eT, hto npi/mo>KeHHbie MaTepnanbi aBnatojca TOMHbiM Bocnpon3BeAeHi/ieM 
nepBOHaManbHoro onncaHi/ia, c^opwynbi, pe*epaTa n HepTewefi (ecni/i MMeKrrca) 3a*BKH 
Ns 2003122564 Ha Bbiflawy naTeHTa Ha M3o6peTeHi/ie, noflaHHoti b HHCTi/rryT b MK>ne MecflLie 
10 ahh 2003 roAa (10.07.2003). 

Ha3BaHiie M3o6peTeHw$i: Cnoco6 nojiyneHWfl najinaflMfjcoflep>Kainero KaTann3a- 

Topa ruflpMpoBaHMfl 



3a* B wTejib: YKPAHHLJEB Banepiw Bopmcobmm 

XOXPflKOB KoHCTaHTHH AHaTonbeBMH 
COBOJIEB Hi/iKonaw 3axapoBM4 
flfO>KEB TeopruM AHflpeeBMH 
HPOKOObEB BnaflMMnp MuixawnoBWH 



fleMCTBMTejibHbie aBTopbi: 



YKPAMHI4EB Banepnw Bophcobmm 
XOXPflKOB KoHCTaHTMH AHaTonbeBMM 
COBOJIEB HnKonaw 3axapoBi/iH 
flIOKEB reoprnCi AHflpeeBi/m 
nPOKOObEB BnaflMMnp MuxawnoBHH 
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2003122564 



chocob nojiyHEHHH nAJWA,a^coAEP»cAn^Ero 

KATAJIH3ATOPA rM#PHPOBAHH» 

H3o6pereHHe oxhochxc* k oSjiecth <]>H3HHecKOH xhmhh h Moacex 6bixb 
HcnojiBsoBano peryjinpoBaHH* cko P octh aBxoKaxajiHXHHecioix peumft 

ra^pHpoBaHna. 

PeaKi^HH raapHpoBaHHH oxnocaxca k ochobhbim npoMBiuijienHBiM npoueccaM, 
peajiHsyeMbiM, K a K npaBHJio, b npHcyxcxBHH Kaxajnoaxopa, b nacxnocxH, ana 

CHHXesa ajIHIJHKJIHHeCKHX H I^HKJIHHeCKHX HacsimeHHBix OpraHHHeCKHX 

coe^HHeHHH, BBicoKOKanecxBeHHoro 6eH3HHa h x.^. 

no JiHxepaxypHBiM ^hhbim {Grove D.E. Plat. Met, 2002, 46, (2) 92}, okojio 
75% npoMBiiimeHHBix npoueccoB raapHpoBaHH* liposome* na Kaxannsaxope 

♦ 

Pd/C, co fl ep»cameM 5% MexajiJinnecKoro najijia^. Eoraxaa KaxanHXHHecKaa xhmhh 
najuia^HH oxsaxBiBaex, npaKXHHecKH, secB cneKxp pea^HH, Heo6xo*HMBiH w* 
opraHHnecKoro CHHiesa. TaKHM o6pa30M , PoVC aBnaexc* b nacxonmee BpeMa 
Ha H 6ojiee yaaHHOH cHcxeMOH w ocynjecxBJieHH* npoijeccoB KaxajiHXHHecKoro 
opraHKraecKoro cHHxe3a. 



H3BecxeH cnoco6 nojiyneHH* najmaflHHCoaepacajJuero Kaxajmsaxopa 
n^pupoBamia nyreM BoccxaHOBJieHHJi aByxBajienxHoro najimuou m Hcxo:woro 
coe^HHeHHH h oca^eHHa BoccxanoBJieHHoro najuiwra he yrjiepojuaiii MaxepHan. 
rae HcxoflHBiMH coe^HHeHiWMH hbjdhoxc* KOMiuieKcsi Pd (II), Tsuji J. Palladium 
reagents and catalysts-innovations in organic syntheses. John Wiley & sons, 
Chichester. 1995. 595p.; Grove D.E. Plat. Met., 2002, 46, (1) 48. 

HsBecxeH xaioKe cnoco6 nojiyHemai najuia fl HHCo fl ep^amero Kaxajrasaxopa 
nmpnpoBaHiia nyxeM BoccTaHOHnemra flByxBajienxHoro najuia^M H3 hcxoshofo 
coe^HeHHH h ocaacaemiH BoccxanoBJieHHoro najuiaaHa na yrjiepo^BiH Maxepnaji, 
npn 3xom b Kanecxse Hcxoanoro coeaHHemi* HcnoiiBsyiox xjiopna najuia^HH (II), 
cm. H.M.Colquhoun, Y.Holton, et all, "New Pathways for Organic Synthesis" 
(«HoBBie nyxH opramreecKoro CHHxe 3 a»), nepesoa c anrjiHiicKoro, M.C.EpMOJienKO 
h B.r.KncejieBa, M., «Xhmhh», 1989, c.361, 2 a6 3 aii ceepxy [11] (ccBiJiKa 
npHJiaraexca). 

PacxBop xjio Pl HAa najuiaflna (8,2 r) b xjiopoBOflopoAHOH KHcuoxe (20 mji 
KOHueHxpHposaHHOH khcjioxbi b 50 mji BOflBi) HarpeBaiox b xeneHHe 2 h., A o6aBiUQOT 
n P H nepeMeniHBaHHH k ropaneii (80°C) cycnensHH yrjia b Bo*e (93 r. b 1,2 ji. bo^bi), 
npe^BapHxejiBHO npcfMBixoro a3oxHOH khcjioxoh. 

Mohcho HcnojiBSOBaxB npaKXHHecKH jik)6oh yrojiB c aocxaxoHHo 6ojibihoh 

yAeJiBHOH noBepxHocxBio, o6pa6oxaHHBiH aaoxHOH khcjioxoh (10%) b xeneHHe 
2-3 h, c nocjie^yiomeH npoMBiBKofi boaoh pjm yaajieHH* khcjioxbi h BBicyuieHHBiH 
npn 100 °C. 3axeis| nocjie fl oBaxejiBHo n P H6aBJiaiox $o P Maji& fl erHA (8mji 37% 
pacxsopa) h pacxBop nwpoKCHfla Haxpiw no cnjiBHoinejioHHOH peaKUHH. Hepes 10 



mhh. nonyneHHbiH KaTajiH3aTop OT^HJibTpOBbiBaioT, npoMbreaioT bo^oh (10x250iMJi) 
h cyuiaT b BaKyyMe Hafl xnopHflOM Kajibima. Bbixoa nanjiaflHfl 5% Ha yrjie 93-9S%. 
#aHHbiH cnoco6 npHHaT b KanecTBe npoTorana Hacroamero 

H306peTeHHH. 

Ero He^ocTaTKOM HBJweTca He6ojibinaH aKTHBHOcTb nojiynaeMoro 
coraacHo aaHHOMy cnoco6y KaTajiH3aTopa, Heo6xoflHMOCTb co3flaHHH ana 
ocymecTBJieinw npouecca KaTanH3a noBbinieHHoii (cBbinie 60°C) TeMnepaTyp h 
flaBJiemra (cBbiine 5 ara). 3to o6-baciweTca cjkmkhoctmo aKTHBau.HH 
peaia^HOHHbix H,eHTpoB KaTajra3aTopa, nojiynaeMoro no cnoco6y-npoTOTHiry. 

B ocHOBy HacTcwmero H3o6pereHHfl noJioaceHO pemeHHe 3a«aHH 
co3flamw cnoco6a nanyHemw najiJiaflHHco^epacamero KaTajiH3aTopa 
raflpHpoBaHHA, KOTopbifi o6jiaflaji 6w Gojibineii KaTajiHTHHecKofi aicraBHocTbio 
h pa6oTaji b 6ojiee MancHx ycjiOBHax (npn KOMHaTHOH TeMnepaxype h 

HOpMaJIbHOM (aTMOC(J)epHOM) flaBJieHHH). 

CorjiacHO H3o6peTeHHK> 3Ta 3aaa*ia peniaeTca 3a cneT Toro, hto b 
cnoco6e nojiyHemia nanjiaflHHcoflepjieainero KaTajiH3aTopa raapHpoBaHHa 
nyTeM BoccTaHOBJieHHa flByxBajieHraoro nalnjiaflna H3 hcxoahoi-o 
coeflHHeHHH h ocajK^eHiM BoccraHOBJieHHoro najuia^Ha Ha yrjiepoflHbiH 
MaTepHaji b KanecTBe HexoflHoro coeflHHeHHfl Hcnojib3yiOT TeTpaaKBanajmaflHH 

(II) nepxjiopaT, a BoccTaHOBJieHHMH nanna^HH oca^c^aioT Ha 

i 

yrjiepOAHbra HaHOMaTepHan; b KanecTBe yrjiepoflHoro HaHOMaTepwajia 
Moryr Hcnojib30BaTb 4>yjuiepeH C 60 ; b KanecTBe yrjiepo,zmoro HaHOMaTepnana 



Moryr Hcnojib30BaTb yrjiepo^Htie HaHOTpy6KH; b KanecTBe ymepojHoro 
HaHOMaTepHajia MoryT Hcnojib30BaTb Ka-roflHbiH aeno3HT; b KanecTBe 
yrjiepoflHoro HaHOMaTepHajia MoryT Hcnojib30BaTb civiecb 4>yjuiepeHOB C 60 h 
C 70 npH cjie^yiomeM cooTHoiueHHH, Mac.%: 

4>yjiJiepeH C6o - 60-80 

4>yjmepeH C 70 - 20-40 

3asBHTeneM He bbmbjichbi hctohhhkh, coaepacamHe HH^opMamno o 
TexHHHecKHX pemeHHHX, HfleHTHHHbix HaerojimeMy H306peTeHHK>, HTO 
no3BOJiaeT caejiaTb bmboa o ero cootbctctbhh KpHTepHio «HOBH3Ha». 

PeajiH3amia otjihhhtcjibhbix npH3HaKOB H3o6peTeHHH o6ycjioBJiHBaeT 
Ba^HbiH TexHHHecKHH pe3yjn>TaT: b pe3yjn>TaTe Hcnonb30BaHHfl b KanecTBe 
HcxoflHoro coeflHHeHHfl TeTpaaKBananjia,mw (II) nepxraopaTa aocTHraeTCfl 
6ojitniaa #HcnepcHocTb BOccTaHOBJieHHoro MaTepnana (nanjia^Ha); ocaaczieHHe 
ero Ha yniepozmoM HaHOMaTepHane o6ycjiOBJiHBaeT coxpaHeHHe najuiafliw b 
HaHOKJiacTepHOH 4>opMe. 

YKa3aHHbie o6cTOflTejibCTBa cymecTBeHHO noBbiuiaiOT KaTanHTHHecKyio 
aKTHBHocTb npoflyicra, nojiynaeMoro b pe3yjibTaTe peajiH3aimH !cnoco6a, 
o6ycjiOBJiHBaioT bosmohchoctb ocymecTBJieHHa nponecca KaTajiH3a npH 
KOMHaTHofi TeMnepaType h HopisianbHOM a-rMoc<J)epHOM flaBJieHHH. 

3aflBHTejieM He o6HapyHceHbi KaKHe-jiH6o hctohhhkh HH^opiwauHH, 
coflep»anme CBe^eHna o bjihhhhh 3aaBJieHHbix OTJiHHHTejibHbix npH3HaKOB Ha 
flocraraeMbiH BCJie^cTBHe hx peajiH3aHHH TexHHHecKHH pe3yjibTaT. 3to, no 



MHeHHK) 3aflBHTeJlfl. CBHAeTeJIfcCTByeT O COOTBeTCTBHH flaHHoro TeXHHHeCKOrO 

peuieHHH KpHTepHio «H3o6peTaTejii>cKHH ypoBeHt». 

Ha 4>nr.l npHBe^eHa cxeMa ycraHOBKH fljm peajiH3auHH 3aaBJieHHoro 
cnoco6a nonyneHiw najuia^HHcoflepacamero KaTajiH3aTopa rn^xpHpoBamui. 

Ha <J>m\2 - rpa^HK, HJunocrpHpyioii^H 3aBHcHMocTb o6teMa 
noraomeHHa ra3OB0H CMecH ot BpeMemi b npHcyTCTBHH KaTajiH3aTopa, 
nojiyHeHHoro corjiacHO cnoco6y no n.2 4>opMyjiBi H3o6peTeHHa b pa3jraHHBrx 
peaiopjax runpHpoBaHHa: 

(1) C 2 H4 + H4 > C 2 H6; 

(2) CH 2 = CHCH 2 OH + H 2 > CH 3 CH 2 CH 2 OH; 

(3) 2F eaq +3 + H 2 > 2Fe aq +2 + 2H+. 

Ha 4>ht. 3 - to ace, hto h Ha <|>Hr.2 b npncyTCTBHH KaTajiH3aTopa, 
nojiyneHHorp corjiacHO n.3 ^opMyjiti H3o6peTeHHa; 

Ha 4>hi\ 4 - to ace, hto Ha 4>nr. 2 b npHcyTCTBHH KaTajiH3aTopa, 
nojiyneHHoro corjiacHO n.4 (j)opMynti H3o6peTeHHa; 

Ha 4>^ r - 5 - to ace, hto Ha 4>hi\ 2 b npHcyTCTBHH KaTarra3aTopa, 
nojiyneHHoro corjiacHO n.5 4>opMyjiBi H3o6peTeHH«; 

YcTaHOBKa ^jm peajiH3au,HH cnoco6a BKjnonaeT peaicrop 1 c 
nepeMeuiHBsioiHHM ycTpoficTBOM 2. Boflopofl HaxoflHTca b 6anjioHe 3. 
PeaKTop 1 coe^HHeH c MaHOMeTpHHecKOH ycraHOBKOH 4. 



B nepBOM KOHKpeTHOM npHMepe cnoco6 peajiioyiOT cjie^yjomHM 
o6pa30M. 

B peaicrop 1 noMemaiOT 2,0 ji. flHcranjiHpoBaHHOH boah, bhocht 600 Mr 
yrjiepoflHoro HaHOMaTepHana, b HacraocTH, <J>yjuiepeHa C 60 , flo6aBJiflioT 5,22 
mji 5,7 • 10' 2 m pacTBopa [Pd(H 2 0) 4 (C10 4 )2, coaepacamero 0,7 m xjio P hoh 
khcjiotbi h nepeMeuiHBaiOT b TeneHHe 0,5 naca. 3aTeM ocymecTBaaiOT 
BoccraHOBJieHHe flByxBajieHTHoro najijiaflira nyreM nponycKamM nepe3 
npuroTOBJieHHtm pacTBop BOflopoaa b Tenemie 2 nacoB. 

Oca^oK OT^HjiBTpoBtiBaioT Ha 4>HJiBTpe niorra, npoMBiBaiOT 
MHoroKparao AHCTmurapoBaHHOH bo#oh h BBicyniHBaiOT b BaKyyMHOM 
3KcincaTope Haa P 2 0 5 b Tenemie ,zmyx cyroK. Bbixoa KaTajiH3aTopa cocTaBHJi 
98 - 99% (KaTajiHsaTop I ). 

BTopofi npHMep (KaTajiH3aTop II) OTJinnaeTca ot nepBoro tojilko tcm, 
hto b KanecTBe yrjiepOAHorp HaHOMaTepHana HcnojiB30BajiH yrjiepoflHtie 
HaHOTpySicHj b TpeTBeM npHMepe (KaTanH3aTop III) Hcnojn>30BajiH KaTOflHBifi 
^eno3HT; b neTBepTOM npHMepe (KaTanH3aTOp IV) b KanecTBe yraepoflHoro 
HaHOMaTepnajia HcnojiB30BajiH|cMecB <J>yjuiepeHOB C 6 o h C 70 npn aiezryiomeM 
cooTHomeHHH, Mac.%: 

4>yjuiepeH C 60 - 60- 80 

4>yJuiepeH C 70 - 20-40 

I 

KaacflBiH KaTanH3aTop HcnBiTtiBajiH b Tpex yK33aHHBix BBime peaKipuix 
raflpHpoBaHiDL ffflu 3Toro KaTajiH3aTop b KcwiHHecTBe 10 Mr. noMemanH b 



peaicrop h ^o6aBJWJiH b cjiynae peaKinw (1) - 10 mji. flHCTWJuiHpoBaHHOH 
BOflti, peaKUHH (2) - 10 mji. BOflHoro pacTBopa 0,01 cyjit^aTa >Kejie3a, peaKUHn 
(3) - 10 mji 0,002 m BOflHoro pacTBopa ajuiHJiOBoro cimpTa. B cjiynae 
peaiaiHH (1) peaicrop 3anojiHajra sraneHBOflopoflHOH cMectio c o6teMHi>iM 
cooTHomeHneM 1 : 1, b cjiynae pearamfi (2), (3) - Bo^opoflOM. PeaKiiHH 
npoBo^HJiH np H TeMnepaType 18 - 25°C h HopMajitHOM a T Moc<|>epHOM 
flaBneHHH. Cko P octh peaKHira (1), (2), (3) peracTpHpoBajiH no HSMeHemiio 
06-BeMa noraomaeMBix ra30B bo BpeMemi b npncyTCTBHH KaTanH3aTopoB I, II, 
IE, IV ($hi\ 2, 3, 4, 5 cooTBeTCTBeHHo). 

Rnx cpaBHemM b aHajioniHHBix ycjioBKwx onpcueiMJiH CKopocra 
raflpHpoBaraM b npHcyrcTBHH npoMtmuieHHoro KaTajiH3aT0pa PaVC. B 
pea^HH (1) 3 T a ckopoctb He npeBtmiajia 10 - 12% ot cKopocTefi 
raapHpoBaHHa b npHcyTCTBHH KaTajiHsaTopoB I, n, in, IV, b peaicuHH (2) 
raapHpoBaHHe, npaKranecKH, He npoHcxoflHJio, b peaKUHH (3) pasjiHHHa b 
CKopocra ra^pHpoBaHHa He Ha6jno,ziajiocB. 



Oopiwyjia H3o6peTeHHH 



1 . CnocoS nojiyneHHJi najuia^HHCoaep^camero KaTajiH3aTopa 
THflpHpoBaHHa nyTeM BoccTaHOBJiemra flByxBaneHTHoro nanjiaflHA H3 
Hcxo^Horo coeflHHemw h ocaacfleHna BoccTaHOBJieHHoro najuiaflmi Ha 
yrJiepoflHBiii MarepHaji, ouiHiaiomHiica t e m, hto b KanecTBe 
HcxoflHoro coeAHHeHHa HcnanB3yK>T TeTpaaKBananjiaAHH (II) nepxjiopar, a 
BoccTaHOBJieHHMfi najiJia^HH ocaacaaioT Ha yrjiepoflHMH HaHOMarepHaji. 

2. Cnoco6 no n.l, OTJiHHaioin.HHCJi TeM, hto b KanecTBe 
yrjiepozmoro HaHOMarepHajia Hcnojn>3yioT ^yjmepeH C6o. 

3. CnocoS no n.l, OTJiuHaromHiica TeM, hto b KanecTBe 
yrjiepo^Horo HaHOMarepHajia Hcnojib3yK>T yrnepoflHtie HaHOTpy 6kh . 

4. Cnoco6 no n.l, o t ji h h a » m h fi c a TeM, hto b KanecTBe 
yrjiepoflHoro HaHOMaTepHana Hcnojib3yioT KarozmtiH Aeno3HT. 

5. Cnoco6 no n.l, OTJiHiaroinHfic a TeM, hto b KanecTBe 
yrjiepoaHoro HaHOMaTepnaua ncnojiB3yioT CMect 4>yjinepeHOB C 6 o h C 70 npn 
cjieayiomeM coothouichmh, Mac.%: 

4>yjniepeH C 60 - 60-80 
4>yjuiepeH C 70 - 20-40 



Cnoco6 no/iyMeHMH nanjiaAMMco,qep>Kau4ero 
KaTann3aTopa ruAPupoBaHun 
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Cnoco6 nonyMeHHH najiJiaAMcoflepwaiiiero 
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Cnoco6 nonyHeHMfl nannaAnficoAepwainero 
KaTa/iM3aTopa ruflpupoBaHna 
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PEOEPAT 

H306peTeHHe OTHOCHTC* K o6jiaCTH <j>H3HHeCKOH XHMHH H MO/KeT OblTb 

HcnoJii>30BaHO AJis peryjiHpOBaHHa CKopocra aBTOKaTajiHTHHecKHx peatcuHH 

rHflpHpOBaHHH. 

B cnoco6e nojiyneHiw najiJiaflHHcoflep5Kainero KaTajiH3aTopa 
ra^pHpoBaHHa nyTeM BoccTaHOBJieHHa flByxBaneHTHoro najuiaflna H3 
HcxoflHoro coe^HHeHHH h ocaacfleHiw BoccrraHOBJieHHoro naimawa Ha 
yrjiepoflHBiii MarepHaji b KanecTBe HcxoflHoro coeflHHerora Hcnojib3yic>T 
TeTpaaKBanajuiaflHH (II) nepxjiopaT, a BoccTaHOBJieHHwit najuia^HH ocaacaaiOT 
Ha yrjiepoflHUH HaHOMaTepnaji; b KanecTBe yrjiepo^Horo HaHOMaTepnajia 
MoryT Hcnojib30BaTb $yjuiepeH C 60 , yniepoflHBie HaHOTpySKH, KaroAHbiH 
^eno3HT; b KanecTBe yrnepoflHoro HaHOMaTepHana Moryr Hcnojib30BaTb cMecb 
4>yJiJiepeHOB C 60 h C 7 o npn cjieayiomeM cooTHomeHHH, Mac.%: 

4>yJiJiepeH C 6 o - 60-80 

4>yjuiepeH C 70 - 20-40 

TaKH o6pa30M peuiaeTca 3a£ana co3flaHH5i cnoco6a nojiyneHHa 
najuiaAHHcoflep^camero KaTajiH3aTopa rHApupoBaHHfl, kotopwh o6jia^aeT 
6ojibineH KarajiHTHHecKOH aKTHBHocTbio h pa6oTaeT b 6ojiee MancHX ycjiOBiwx 
(npn KOMHaraoH TeMneparype h HopManbHOM (aTisioc^epHOM) flaBJiemiH). 



